The Program for Arthritis Control through Education and Exercise, PACE-Exä, is an arthritis self-management program incorporating principles and practice of self-management, goal setting and warm water exercise. The purpose of this program review is to examine the impact of PACE-Ex on participants' self-efficacy for condition management, self-management behaviors, goal achievement levels and self-reported disability, pain and health status. A retrospective review was conducted on participants who completed PACE-Ex from 1998 to 2006. A total of 347 participants completed 24 PACE-Ex programs [mean age 69.9 (%12.2) years, living with arthritis mean of 14.1 (%13.2) years]. Participants showed statistically significant improvements in their self-efficacy to manage their condition (Program for Rheumatic Independent Self-Management Questionnaire) (P < 0.001) and performance of self-management behaviors (Self-Management Behavior Questionnaire) (P < 0.01). Self-reported health status, disability and pain levels improved post-program (P < 0.01) despite reporting statistically significant increase in the total swollen and tender joint counts (Health Assessment Questionnaire) (P < 0.05). Sixty-eight percent of participants achieved or exceeded their long-term goal as measured by Goal Attainment Scaling. These findings remain to be proven with a more rigorous method yet they suggest that PACE-Ex is a promising intervention that supports healthy living for individuals with arthritis.
Introduction
In 1994, Baycrest Geriatric Health Care System, Toronto, Canada, developed and implemented an arthritis self-management and water exercise program, the Program for Arthritis Control through Education and Exercise-PACE-Exä. A pilot review of program implementation was conducted in 1995 [1] . The delivery of PACE-Ex is supported through global funding from the provincial government to the hospital as an ongoing health care/wellness program. Data collection has always been integral to program delivery. In 2007, a retrospective review of the PACE-Ex was conducted to explore the outcomes of this arthritis self-management program (SMP). This paper provides a description of the program and the outcomes of this program review.
Theoretical framework
According to a Health Canada report, approximately one in six Canadian adults aged 15 years and over has arthritis [2] . Among the most commonly reported chronic conditions, arthritis ranks second and third in women and men, respectively. When compared with other chronic conditions, individuals with arthritis report poorer selfrated health, more depression, more frequent contact with health professionals and are more likely to need help with daily activities [2] .
Effective management needs to focus on helping people with arthritis to live successfully with their chronic condition and address both physical and psychosocial needs. The self-management approach, defined as 'learning and practicing the skills necessary to carry on an active and emotionally satisfying life in the face of a chronic illness' [3] , is one strategy to address these needs and has been widely adopted in recent years. Chronic disease SMPs, which emphasize the individual's control over their own condition, are group-based programs of several weeks duration. Delivery models for generic SMPs vary and can be led by trained lay people or facilitated by health professionals. Program participants may have heterogeneous chronic conditions or have the same health condition.
Reported benefits of generic SMPs for chronic conditions include improvements in self-efficacy, healthy behaviors and self-reported health status along with a decrease in the utilization of health care services [4, 5] . However, other reports of generic SMPs have varied in results suggesting only modest effects [6] [7] [8] . A recent Cochrane database systematic review [9] indicates lay-led SMPs may lead to short-term modest improvements in selfefficacy, self-rated health status, cognitive symptom management and frequency of performing aerobic exercise but reported evidence does not support improvements in psychological wellbeing, health-related quality of life or health care utilization.
Literature on arthritis-specific SMPs reported similar benefits (i.e. improved self-efficacy, health behaviors and health status) as generic SMPs [10] [11] [12] . However, other reported results vary showing positive impact on self-efficacy and various aspects of symptom management [13, 14] but without impacting health care utilization or primary care contacts. A meta-analysis by Warsi et al. [6] on arthritis SMPs suggests that arthritis SMPs result in small reductions in pain and disability.
A number of studies reported positive impact on exercise behaviors after completing a generic or arthritis-specific SMP [4, 5, 8, 13, 15, 16] . Due to the impact of arthritis on physical functioning and the benefits of remaining physically active, it is of interest to examine the effect of the delivery of SMPs in combination with exercise. Devos-Comby et al. [17] reviewed land-based exercise and selfmanagement interventions for effects on physical and psychological well-being in patients with osteoarthritis (OA) of the knee. The findings revealed that exercise alone led to improvements in physical health but did not have an impact on psychological outcomes. For self-management interventions alone, psychological outcomes improved while physical health was not significantly impacted. This suggests that providing both exercise and psychological components together could be of value. More recently, studies have shown the benefit of improving pain and physical functioning in individuals with OA of the hip and knee when self-management is integrated with land exercise [18] [19] [20] [21] . The benefits of water exercise for adults with OA of the hip and knee have been reported in a randomized controlled trial [22] . Results showed improved hip and knee flexibility, strength and aerobic fitness but not self-rated pain or physical functioning. A randomized controlled trial by Eversden et al. [23] showed that people with rheumatoid arthritis (RA) receiving hydrotherapy were more likely to report feeling better or feeling very much better immediately after treatment than those treated with land exercise. However, there were no differences between the groups on pain, physical functioning or quality-of-life scores. The impact of combining arthritis SMPs with water exercise has not been reported.
PACE-Ex, an arthritis self-management and water exercise program, has been running since 1994.
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The conceptual basis for PACE-Ex is drawn from psychosocial theories including social cognitive theory, health belief model, transtheoretical model and self-determination model [24] [25] [26] [27] . Emphasis is placed on health behavior change and not on knowledge acquisition alone. Related key components of PACE-Ex are goal setting and selfmanagement skill practice, problem solving and condition-related information sharing. Learning is participatory and interactive with the participants actively engaged in a supportive group process. Over 10 weeks, participants learn, practice and receive feedback on their newly acquired skills, which serves to improve self-efficacy for selfmanagement behaviors. Feedback on goal achievement further strengthens participants' self-efficacy.
Program description
PACE-Ex is comprised of twenty 2-hour group sessions held twice weekly. The program is delivered and supported by two trained health professionals. In Baycrest's model, a physiotherapist serves as the primary facilitator and program coordinator and an occupational therapist serves as the second facilitator. The role of program coordinator includes intake and overall administrative processes.
The first hour of each session is an interactive participatory discussion session facilitated by the program facilitators on the topics as listed in Table I . The principles and strategies of selfmanagement are incorporated into each of the discussion sessions. Participants engage in discussing issues, brainstorming ideas, sharing experiences and finding solutions to meet personal goals. A PACE-Ex program graduate also volunteers in the program acting as a role model to enhance the experiential learning. Each participant receives a comprehensive PACE-Ex resource manual, with information on each discussion topic and related community resources.
A key program component is goal setting and focuses on lifestyle changes, physical activity and condition management rather than on impairments. Over the course of the program, individuals have the opportunity to set both short-term goals (STGs) and long-term goals (LTGs). At the start of each session, participants set personal STGs in a group format. During subsequent sessions, STG achievements are reviewed. Group feedback discussions on barriers and facilitating factors to goal achievement and problem solving are integral to the goal review process. In addition, each participant sets a LTG to be achieved by program completion. To support this, each participant has one 30-minute individual appointment with one of the program facilitators, outside of the group sessions, within the first 3 weeks of the program. During the individual goal setting appointment, participants are guided in the development of a personal goal attainment plan for their LTG.
In the second hour of each session, the physiotherapist leads participants through a warm water (93°F) exercise session comprised of warm-up, stretches, range of motion, strengthening, aerobic workout, posture correction, cool-down and relaxation period [28, 29] . Over the course of the program, the aerobic workout is progressed from 5 to 15 min. The overall emphasis of the water exercise sessions is to prepare participants for community exercise programs after completing PACE-Ex.
An early pilot review of PACE-Ex completed in 1995 revealed that after program completion, participants showed statistically significant improvements in health status, pain scale, self-efficacy for pain reduction and self-efficacy for performing Integrating self-management and exercise activities of daily living but not in disability, joint count or knowledge [1] . The purpose of this review is to examine the impact of this long-running arthritis SMP, which incorporates warm water exercise and goal setting practice on the participants' selfefficacy to manage their arthritis, self-management behaviors, goal achievement levels and selfreported disability, pain and health status.
Evaluation framework
A retrospective program review of data collected on participants who completed PACE-Ex from 1998 to 2006 (24 PACE-Ex programs) was conducted. Ethical approval for the retrospective review was received by the Baycrest Research Ethics Board file number 08-08.
Participants
Entry to PACE-Ex is by self-referral. A telephone screen is conducted by the program coordinator on all interested clients to determine eligibility to participate in PACE-Ex. Arthritic conditions accepted to PACE-Ex are those described by The Arthritis Society of Canada [30] . Eligibility is based on the following inclusion criteria: (i) 21 years and older, (ii) medical diagnosis of arthritis, (iii) medical status appropriate to exercise in warm water pool, (iv) sufficient ability in English to participate in the group process, (v) sufficient hearing to participate in group process (can be augmented by assistive device) and (vi) able to commit to attend the full 10 weeks of program. A medical clearance form is completed by a physician indicating arthritic diagnosis and appropriate medical status for warm water exercise. Exclusion criteria include: (i) cognitive impairment, (ii) disabilities primarily related to neurological impairments and (iii) contraindication to warm water immersion.
Outcome measures
Pre-program and post-program assessments are part of routine delivery of PACE-Ex. Demographic information relating to participant's age, gender, type of arthritis and living arrangements is collected preprogram. Attendance at each session is also recorded throughout the program. At the first and last sessions, a battery of self-administered outcome measures, as described below, is administered. As this is a retrospective review over a 9-year period, based on ongoing reviews of the literature, the battery of outcome measures has changed over the years.
Program for Rheumatic Independent Self-Management
Adapted from the Arthritis Self-Efficacy Scale, the Program for Rheumatic Independent SelfManagement (PRISM) is a 22-item questionnaire that measures an individual's self-efficacy to manage their arthritis [31] . Although this tool only has content relevance, it was adopted in 1994 as it measures self-efficacy for the key behaviors addressed in PACE-Ex. The PRISM items are scaled from 0 to 10 with 0 being 'not sure' and 10 being 'very sure'. Items on the PRISM include dimensions of self-efficacy to manage pain, stress, diet, medications, utilizing relaxation, coping techniques, fitness and contacting the correct health care professional. Quality of life is measured on a scale from 0 to 10. The score is then converted to a percentage, with higher scores indicating better quality of life. The PRISM was administered throughout the 9-year period (24 programs).
Health Assessment Questionnaire
The Health Assessment Questionnaire (HAQ), with well-established reliability and validity, was developed as a comprehensive measure of outcome in patients with a wide variety of rheumatic diseases [32] . The HAQ was used to measure self-reported health status, pain, swollen and painful joint counts and disability. The HAQ includes two indexes that measure self-reported disability, the standard disability index and the alternate disability index.
The alternate disability index does not penalize participants from using assistive devices and since PACE-Ex participants were encouraged to use assistive devices, the alternative disability index was chosen as the measure of disability in this review. The alternate disability index consists of eight categories of disability. Self-reported health
status and pain in the last week are measured as single items using a visual analogue scale. Total swollen and tender joint counts are measured by a self-report count of the number of joints that are swollen and/or tender. The HAQ was administered throughout the 9-year period (24 programs).
Self-Management Behaviors Questionnaire
The Self-Management Behaviors (SMB) questionnaire is a well-established reliable and validated tool and was used to measure participants' uptake of SMBs [33] . This measure contains eight subscales as shown in Table V , with each subscale having a range of one to six items. The SMB questionnaire was administered over a 6-year period (16 programs).
Goal Attainment Scaling
Goal Attainment Scaling (GAS) is a well-established reliable and validated tool and was used as a standardized tool to measure participants' LTG attainment levels [34] . GAS includes five goal attainment levels: (i) À2 (much worse than expected), (ii) À1 (somewhat less than expected), (iii) 0 (expected level), (iv) +1 (somewhat better than expected) and (v) +2 (much better than expected). GAS was administered throughout the 9-year period.
Statistical analysis
Data were analyzed using the Statistical Package for the Social Sciences (SPSS v. 12.0). Demographic information is summarized using descriptive statistics. Distribution of the data was visually inspected by histograms and Q-Q plots to examine normality. Pre-and post-outcome measure data (PRISM, HAQ, SMB) are compared using paired t-tests.
Results were considered statistically significant if P < 0.05. Goal attainment is summarized descriptively. The percentage of participants who attained or exceeded their goals is calculated. Attendance is defined as the percentage of sessions participants attended compared with total sessions offered. A participant was considered a non-completer if they withdrew from the program after attending the first session. The drop out rate was calculated as the percentage of non-completers compared with the total number of participants starting the program. All outcome data are based on program completers who have both pre/post-program data. Baseline characteristics of completers and non-completers are compared with either chi-square tests for categorical data or independent sample t-tests for continuous data.
Findings

Demographic information
Over the 9-year review period, a total of 416 participants started the program with 347 completing the 24 programs. The drop out rate was 16.6% and the average attendance rate was 85.6%. The 347 PACEEx participants had a mean age of 69.9 years and were living with arthritis for a mean age of 14.1 years. The majority of participants was female (87.6%). Reported diagnoses include OA (68.5%), RA (9.7%) and fibromyalgia (13.5%) (Table II) . Some individuals reported more than one arthritic condition. About half of the sample were married and retired. At baseline, completers and noncompleters were similar in age, marital status, vocational category, education, diagnosis of fibromyalgia and living alone. The non-completer group had a statistically significant higher proportion of males, and participants with a diagnosis of RA or 'other arthritis' while the completer group had a statistically significant higher proportion of participants with OA and who had arthritis for longer (Table II) 
Outcomes
Over the 9-year review period, there were 283 completed pairs (pre/post-questionnaires) for PRISM, 279 for HAQ and 244 for GAS. The average attendance rate was calculated by dividing the total number of sessions participants attended by the total number of sessions offered and then multiplied by 100. The SMB questionnaire was administered over a 6-year
Integrating self-management and exercise period for which there were 174 complete pairs. Incomplete/invalid questionnaires account for the missing data.
PRISM
Participants showed a statistically significant improvement in their self-efficacy to manage their arthritis as measured by the total PRISM score (Table III) . On all dimensions measured on the PRISM, with the exception of two (keep list of medications and take medication properly), there was a significant (P < 0.01) increase in an individual's self-efficacy to manage their disease at program completion. Findings include improvements in self-efficacy to: manage arthritis pain and stress, use relaxation and coping techniques, improve fitness without flare and contact the correct health care professional. PRISM self-reported quality of life also showed statistically significant improvement at PACE-Ex completion (P < 0.001).
Health Assessment Questionnaire
Participants showed statistically significant improvements (P < 0.01) in self-reported health status and disability after completing PACE-Ex (Table IV) .
Although there was a significant increase (P < 0.05) in the self-reported total swollen and tender joint counts, participants reported a statistically significant decrease (P < 0.01) in pain status.
Self-Management Behaviors
At post-program, participants showed a statistically significant increase in performance of SMBs (Table V) including exercise participation (excluding the time spent exercising while attending PACE-Ex), cognitive symptom and mental stress management, attendance at community education services/support groups and organized exercise programs as well as communication with physician (P < 0.01).
Goal Attainment Scaling
Sixty-eight percent of clients met or exceeded their LTG (Table VI) .
Discussion
The majority of PACE-Ex participants was older adults (mean age 69.9 years, range 27-92 years) with long-standing arthritis (mean 14.1 years). Although there was a mixture of arthritic diagnoses, OA was most prevalent. Over the 24 programs from 1998 to 2006, a total of 347 individuals completed Bold values indicate statistically significant results P <0.05. All data are expressed as mean 6 standard deviation. Data were analyzed by paired t-tests ADLs, Plan daily activities.
a Scale of 0-10, a higher score denotes greater self-efficacy. b Scale 0-100, a higher score indicates better outcome. Bold values indicate statistically significant results P <0.05. All data are expressed as mean 6 standard deviation. Data were analyzed by paired t-tests. Scale ranging from 0 to 3 with a lower score indicating better outcome. b Scale ranging from 0 to100 with a higher score indicating a better outcome. Integrating self-management and exercise suggesting that these factors may influence participant retention in the program. However, further investigation is required to confirm these conclusions. As shown in Tables III-V, there were statistically significant improvements in almost all outcomes measures. After completing PACE-Ex, participants showed statistically significant improvements in their ratings of self-efficacy to manage their arthritis, quality of life and overall health status. It is noteworthy that this older adult population with long-standing arthritis reported improvements in these constructs. In addition, participants adopted a variety of SMBs such as spending more time exercising (group and individual), increased utilization of community education and support groups and adoption of cognitive symptom management. The performance of warm water exercise at each session may contribute to the uptake of exercise behaviors at program completion. These results are in keeping with previously reported findings of improvements in self-efficacy, self-rated health status, cognitive symptom management and exercise frequency [4-10, 13, 15, 16] .
Interestingly, even though at program completion participants reported an increased number of joints as tender and swollen, they still perceived their pain and disability as less. Participants also reported a statistically significant increase in their time spent exercising in addition to the exercise component of PACE-Ex. It is possible that while increased physical activity levels contributed to increased joint symptoms, participants were better able to manage these joint symptoms. Although participants reported a greater level of impairment, they perceived the impact of their arthritis as less in the areas of pain and disability. Previous reports have shown small reductions in pain [6, 13, 14, 16, 20, 21] and disability [6, 13, 14, 20, 21] after completing SMP. Yet these studies do not report on joint symptoms and differ from PACE-Ex as they include SMPs with no exercise component [6, 13, 14] or self-management combined with land exercise [16, 20, 21] . Sixty-eight percent of participants achieved or exceeded their LTGs. By practicing goal setting and goal review at each program session, participants gained knowledge and skills on setting realistic goals. Goal setting results for generic or arthritis-specific SMPs have not been reported by other studies [5] [6] [7] [8] [9] [10] [11] [19] [20] [21] .
There are some limitations to this program review. As this is a retrospective review, the findings are based on pre/post-data with no comparison or control group. The main outcomes are measured via self-administered questionnaires that were collected by the program facilitators. With this evaluation design, it is difficult to control for other factors that may have contributed to the success. For example, participants could have benefited from any intervention or contact with health professionals. Validated self-administered questionnaires were chosen, as evaluation objectives were focused on measuring changes in self-perceptions. This is an accepted method for measuring these constructs, yet they do not provide an objective measure. However, the PRISM is not a completely validated tool having only content relevance. Since these questionnaires were collected by the health care professionals delivering the program, it is possible that participants were trying to please the health care professionals and over rated post-program benefits. However, it is unlikely that participants remembered their preprogram responses 10 weeks later.
The evaluation findings are also based on participants who completed PACE-Ex. It is possible that those who completed the program were healthier, more motivated and had a larger social support network and thus were more likely to succeed. This does not appear to be supported by our findings as the groups were similar in marital status/living situation, education and baseline pain ratings and selfrated health status. Type of arthritis, years living with condition and gender may have influenced the outcomes; however, further investigation is required to determine if and how any of these factors influenced the positive outcomes.
This retrospective review does not examine the long-term impact of PACE-Ex and whether participants' skills, health behaviors and self-efficacy were sustained months or years after their participation in the program. In addition, the HAQ disability index only provides an indirect measure of physical performance, as a physical performance measure was not included between 1998 and 2006. Since PACE-Ex involves twice-weekly warm water exercise over a 10-week period, a physical performance measure would provide further information on the impact of the exercise component of the program. In particular, the literature suggests that land-based exercise alone improves physical health but not psychological outcome while selfmanagement interventions without exercise improve psychological outcomes but not physical health [17] . The benefits of water exercise for OA of the hip and knee [22] have been reported and there may be some psychological benefit to water exercise over land exercise [23] . An objective measure of the impact of combining water exercise with arthritis self-management on physical performance and physical health would be of benefit.
This program review provides goal setting results that have not been reported by other studies. Goal setting is integral to the PACE-Ex program and provides participants with the skills to identify behaviors they wish to adopt and set realistic targets for achieving their goals. Feedback on goal achievement during the program helps to further develop this skill and builds participants' selfefficacy for SMBs and condition management. The use of GAS in setting LTGs serves to reinforce that goal setting is a process and allows participants to measure progress toward achieving a goal rather than just whether a goal is met or unmet. By adopting and reporting on a formalized STG and LTG processes, this review provides evidence Integrating self-management and exercise that participants were able to meet or exceed their goals.
PACE-Ex is designed for open access by the public and not constrained by a medical model. It could be sponsored by any community/public health organization and delivered in a community-based center with meeting space and warm water exercise pool.
Experience shows that the optimum ratio of program facilitator to participants is 1:7 or 1:8. This ratio optimizes the facilitator's ability to facilitate group discussions, manage group dynamics, accommodate for LTG setting and lead group exercise. The program facilitator could be any health professional who received training on the delivery of PACE-Ex such as social workers, nurses, physiotherapists and occupational therapists. A physiotherapist or kinesiologist is best suited to deliver the exercise component. At Baycrest, a program to train health professionals on the conceptual and theoretical foundation, skills and delivery of PACE-Ex have been developed to support replication in other jurisdictions.
The cost of program delivery is dependent on local salary scale. An SMP consisting of 20 sessions will require a minimum of 80 paid hours of work from two health professionals. This cost does not include printed materials, intake and administrative processes. PACE-Ex participants are charged with a $100 registration fee. Based on over 10 years experience in delivering PACE-Ex, participants tend to value and commit to services that they purchased over services that are free. This revenue is equivalent to one quarter of the actual cost of delivering one program.
Based on the findings, participants showed improvements in: their self-efficacy to manage their arthritis, performance of SMBs including participation in exercise, self-reported disability, pain and health status as well as demonstrated ability to set realistic goals. As informed by this retrospective review, this long-running program adheres to the conceptual model of self-management and the theoretical foundation of PACE-Ex. This review should not be viewed as a formal evaluation. Nevertheless, it suggests that PACE-Ex is a promising intervention that supports healthy living for individuals with arthritis.
